INTRODUCTION
Nutrients including nitrogen (N), phosphorus (P), and carbon (C) are necessary for stream health and diversity.
Excess nutrients cause eutrophication, which alters biological production and diversity in a majority of affected areas (e.g. Whitton, 1975; Leonard et al., 1979; Howarth et al., 1990; Vitousek, 1994; Freedman, 1995) . Because ordinarily limiting nutrients are found to be in excess, algal blooms occur more frequently and more severe (Young et al., 1995) , often resulting in anoxic conditions. Phosphorous is strongly correlated with primary production and is typically the most limiting nutrient in freshwater systems (Dillon and Kirchner, 1975; Young et al., 1995) , thus is the primary factor controlling eutrophication (Kumar, 1992; Soranno et al., 1996) .
Nutrient loading of water bodies can occur through point (direct input) or nonpoint (diffuse) sources. Point source pollution has been effectively controlled, however nonpoint source pollution continues to plague waterways because of the difficulty to identify, isolate, and control pollution sources (Ice, 2004) . Nonpoint source nutrients from agricultural and urban development runoff contribute to eutrophication in freshwater systems (Isermann, 1990; Soranno et al., 1996; Carpenter et al., 1998) . Watershed characteristics, such as the local geology, soils, and topography, and land use impact the potential for nonpoint nutrient loading (Bedford, 1996; Soranno et al., 1996) resulting in overgrowth of aquatic plants and a decline in dissolved oxygen and ecosystem diversity.
The Environmental Protection Agency (EPA) has developed a set of suggested water quality criteria for ecoregions across the nation. The ecoregions are further subdivided into subecoregions to represent localized conditions. These data are to support the development of nutrient criteria (EPA, 2000) Figure 1 ). In-situ water quality measurements, including dissolved oxygen, temperature, conductivity, and pH were taken at each site using an YSI 556 (Yellow Springs Instruments, Yellow Springs, OH, USA). Water samples collected were analyzed for nutrients including nitrate/nitrite, total Kjeldahl nitrogen (TKN), ammonium, and total and dissolved phosphorus. Water was also analyzed for total and dissolved organic and inorganic carbon using a Shimadzu Total Organic Carbon Analyzer (TOC-V CSN Shimadzu Corporation, Kyoto, Japan). Carbon data is currently available from January 2006 -July 2006. Streamflow was also recorded at each site. In addition, storm water samples were collected at six of the eleven locations with automated ISCO samplers (model 6712, Teledyne Isco, Inc., Lincoln, NE, USA). Water samples were analyzed for nutrients and total and dissolved organic carbon. Nitrate/nitrite peaked in August (0.69 mg L -1 ) and decreased in September back to levels near July's ( Figure 3 ). Average nitrate/nitrite concentration was 0.13 mg L -1 in December and after its peak in August, fell to 0.37 mg L -1 in October. Average nitrate/nitrite concentrations during storm events showed a wider range from 0.11 mg L -1 to 1.49 mg L -1 ; however the mean storm nitrate/nitrite (0.35 mg L -1 ) was lower than that found during monthly sampling. Figure 5 . The relationship between monthly total organic carbon (TOC), total inorganic carbon (TIC) and nitrate/nitrite from January to July, 2006.
RESULTS

Seasonal
DISCUSSION
Spatiotemporal Variations in Stream Nutrient Concentrations
There was no clear spatial trend in nitrate/nitrite concentrations. The streams in this subtropical watershed showed a higher concentration of nitrate/nitrite during the summer, coinciding with the decreasing trend of organic carbon and the increasing inorganic carbon (Fig. 5) . The nitrate/nitrite peak in August may have been a direct result of extremely low water and high temperature during the season. Localized stream conditions such as channel morphology and stream habitat can alter flow, stream temperature and organic material sources, indirectly affecting the seasonality of nitrate/nitrite concentrations.
Phosphorus did not show a seasonal trend. However, an increasing trend of TP and DP from upstream to downstream was found. E2 on Turkey Creek tended to be lower than sites upstream, but the site is located downstream of the confluence of Spring Creek and Turkey Creek. Phosphorus concentrations at E2 reflected this mixing of water with concentrations higher than Spring Creek and lower than Turkey Creek. Phosphorus movement tends to coincide with the movement of soil particles, which may be transported downstream corresponding with increased total phosphorus shown in this preliminary dataset.
Applicability of EPA Suggested Criteria
Total phosphorus was well below EPA's suggested criteria for this ecoregion. Even during storm events in which an increase of runoff and thus excess nutrient transport is expected, TP concentrations were low. Nitrogen, however, exceeded the EPA's P25 of 0.067 mg L -1 during every month sampled. The range of nitrate/nitrite (0.13 mg L -1 to 0.37 mg L -1 ) fell within the range reported by EPA for this ecoregion (0.005-6.245). Although average nitrate/nitrite in Flat Creek Subwatershed was within this large range reported for this ecoregion by the EPA, it is still an order of magnitude higher than the P25 which would be utilized for regulation. Due to natural conditions, it may not be possible to reduce nitrate/nitrite in Flat Creek to the EPA's P25. The balance of various nitrogen species (i.e. ammonium, nitrate/nitrite) present in a stream can be oxygen dependent (Margolis et al., 2001 ). Louisiana's streams consistently have low dissolved oxygen, which may contribute to nitrate/nitrite levels above EPA's P25. Considering that the sites are in a rural forested area, these streams are experiencing near natural conditions and are not being heavily influenced by land use changes.
Carbon is currently not measured by the EPA for use in their suggested criteria. It has been found that carbon can affect nitrification in streams (Strauss et al., 2002) indicating the potential importance of measuring carbon in streams. The general trend in figure 5 may indicate that the carbon concentrations present in the stream may be influencing nitrate/nitrite levels.
CONCLUSIONS
Total phosphorus at all sites in this investigation had average concentrations less than EPA's P25 of 0.385 mg L -1 and within the range reported by the EPA for this ecoregion. Average nitrate/nitrite concentrations during storm events showed a wider range than monthly samplings and the mean storm nitrate/nitrite concentrations were lower than that found during monthly samplings. Based on this preliminary dataset, EPA's suggested criteria for nitrate/nitrite may be too low for streams in Flat Creek to attain, whereas the phosphorus criteria appears attainable. Additionally, carbon concentrations in natural streams may be a valuable indicator for determining stream health combined with the nutrient data already collected.
